Introduction

56
Tendon injuries disrupt the transmission of forces from muscle to bone, leading to chronic pain, 57 disability and a large socioeconomic burden 1 
10
VisualSonics Inc., Toronto, Canada) was used for in vivo imaging of the healing tendon. For imaging studies, mice were anesthetized with isoflurane, and placed in the prone position. The right hind paw was gently 12 secured proximal to tibiotalar (ankle) joint with surgical tape. After aligning the ultrasound probe with the 13 tendon at the mid-point of the hind paw, the hind paw was covered in ultrasound gel (Aquasonic 100, Parker,
14
Fairfield, NJ) and imaged. A total of 105 40μm-thick transverse B mode images were collected across the 4mm 15 region of interest (ROI), which included the entire width of the hind paw. All system settings, including gain
16
(96%), monitor dynamic range (70 dB), and depth (2 cm), were kept constant.
17
The same cohort of mice (n=9) underwent ultrasound imaging at 7, 14, 20, and 28 days post-surgery, followed
18
by assessment of gliding function and mechanical properties at day 28 ( Figure 1A ). Two mice were excluded 19 from analysis at day 28 due to failure during testing. An additional cohort of animals (n=7) underwent 20 ultrasound imaging at day 14, followed by sacrifice and assessment of gliding function and mechanical
21
properties.
23
Segmentation and validation with histology: B-mode images were exported as 3D volumes and loaded in to ankle. The FDL tendon was isolated at the myotendinous junction and secured between two pieces of tape.
41
The tibia was gripped in an alligator clip and the FDL was incrementally loaded with small weights from 0-19g.
42
Digital images were taken after each weight was applied and the flexion angle at the metatarsophalangeal and calcaneus were removed, and the repaired tendon underwent tensile testing as previously described 4,7 .
49
Briefly, the toes and the proximal end of the tendon were secured in opposing custom grips in an 
66
Segmentation and quantification of Scar Tissue Volume from ultrasound images
To 
77
Histological validation of US segmentation of STV
78
To confirm that US image segmentation for volumetric measurement was accurately identifying scar tissue we
79
analyzed 3D reconstructions of histological and US images from the same specimens and observed
80
comparable morphology when segmenting images from both modalities. In addition, volumetric quantification
81
of STV between modalities was highly consistent with a 10.8% error between US and histology segmentation.
82
Taken together, these data suggest our ability to properly identify and segment scar tissue via US imaging 83 ( Fig. 2A-H 
89
( Figure 3A) . To determine the relationship between STV and metrics of gliding function, univariate linear 90 regression analyses were performed. When day 14 and 28 data were grouped, a significant inverse 
93
( Figure 3C ). However, when each timepoint was analyzed separately, stronger correlations were observed 94 between STV and gliding function at Day 14 and weaker, non-significant correlations were observed at day 28.
(R 2 =0.82, p=0.005), while a strong, significant positive correlation was observed between STV and Gliding assessed. In the current study, we did not observe a significant association between STV and tissue stiffness,
34
although there was a moderately strong relationship at day 14 (R 2 =0.54). While quantification of ECM and STV
35
may be similar in that both metrics are likely related to tissue size or bulk, which are related to impairments in 36 range of motion, differences in correlation with stiffness between ECM and STV may be due to differences in 37 the tissues that were quantified for ECM and STV, timing of analysis, or models of healing. In contrast to 
44
were increased in healing tendons, relative to controls. Although no correlation analysis was conducted 45 between these parameters, future studies will be needed to understand the potential relationship between STV 46 and echo intensity.
48
An important aspect of this approach is the ability to detect functional differences related to tendon ROM non
49
-invasively and over time. However, gait analysis can also be used to non-invasively assess restoration of function during tendon healing [22] [23] [24] . While gait analysis is a strong metric in assessing Achilles and 
